Limited area molecular beam epitaxial (MBE) growth, in which Si1-1Gea film grows on an Si region surrounded by SiO2, is studied in order to obtain high quality Si1-*G"* / Si heterostructures. This method drastically reduces misfit dislocations in the film growth and remarkably improves thermal stability. This phenomenon is attributed to relaxation of the strain in the film growth around the pattern edge and to limited dislocation extension.
INTRODUCTION
Si-Ge heteroepitaxy is a key technology for introducing the concept of band engineering into Si LSIs. However, strained Si1-*Ge* / Si heterostructures are unstable due to lattice mismatch between the Si1-*Ge* film and Si substratel). Therefore, both misfit and threading dislocations are introduced to relax the strain in the Si1-1Ge1 film grown on a Si substrate during MBE $owth or post annealing. A detailed study about limited area MBE growth, in which a strain Si1-*Ge* film is grown on Si region surrounded by SiO22), pag performed to reduce the dislocation density and to improve thermal stability of the growth film. Results show that the dislocation density reduced as the area of the SiO2 opening decreased. Dislocation free Sio To check the thermal stability of the Si1_1Ge* films, the films grown on both patterned and unpatterned substrates were annealed at 700 -900 oC for Figure 3 (c) ). In Figure 4 , (2) Thermal stability of the Si1-*Ge* film For film grown on patterned substrates, the dislocation density can be reduced as mentioned above.
Annealing experiments were carried out to check the thermal stability of the films. Figure 8 shows the relationship between the linear dislocation density of ttre Si6.ssGes.12 film and the annealing temperature. The annealing was performed between 700 and 900 oC for 15 minutes. For growth on unpatterned substrates (Figure 8 (a) 
